Synthesis and metabolism of cysteinyl leukotrienes by the isolated pig kidney.
The metabolism and synthesis of cysteinyl leukotrienes by the isolated perfused pig kidney has been investigated. Kidneys were maintained for up to six hours in a recirculating perfusion system by using an oxygenated Krebs-Henseleit buffer containing albumin and the perfluorinated oxygen carrier, FC-43. Perfusion pressure was maintained at 12-13.5 kPa, with perfusion flow rates of 150-250 ml/min resulting in a urine output of between 20-180 ml/hr. Infusion of 3H-LTC4 into the renal artery resulted in rapid and complete metabolism, with the major urinary metabolites comprising LTE4, omega-hydroxy-LTE4, omega-carboxy-LTE4 and N-acetyl-omega-hydroxy-LTE4. The capacity of the isolated kidney to synthesize cysteinyl leukotrienes was monitored by measuring urinary LTE4 excretion; there was a basal urinary excretion of LTE4 (median 43 pg/min, range 8-470 pg/min). Neither lipopolysaccharide or human recombinant tumor necrosis factor alpha had any effect on basal excretion. Treatment with the calcium ionophore A23187, however, resulted in a 38.1 +/- 9.6-fold increase in urinary LTE4 excretion. We conclude that the isolated pig kidney, in the absence of circulating cells, can synthesize cysteinyl leukotrienes in the absence of circulating cells, which can then undergo extensive oxidative metabolism.